INTRODUCTION {#sec1-1}
============

From the 1990s, laparoscopic surgery started gaining in popularity for its minimally invasive approach and cosmetic benefit for the patients. For surgeons, a two-dimensional environment, longer instruments, fulcrum effect and decreased tactile response meant that completely new techniques were required to perform surgery using this method.\[[@ref1]\] The surgical curriculum evolved from only consisting of observational learning to actual surgical performances by surgeons-in-training. The ethical and safety issues of practicing on patients gave rise to learning outside operating rooms. Box trainers, porcine models, human cadavers and, more recently, virtual reality simulators have significantly assisted modern surgeons in completing the early phase of their learning curve outside the operation rooms.\[[@ref2][@ref3]\] Studies have shown that training with simulators to achieve proficiency improves the performances of the surgeons in the operating room.\[[@ref4][@ref5][@ref6]\]

Along with this, surgeons had also started pushing themselves further trying to achieve the holy grail of scarless surgery by using a single site to introduce instruments and using instruments with smaller diameters, or using natural orifices as access points.\[[@ref7][@ref8][@ref9][@ref10][@ref11]\] "Reduced port surgery" is the term that was coined to include all these surgical techniques aiming to reduce trauma related to access in the surgical field.\[[@ref12]\] In the last few years, a huge array of access ports and devices for reduced port surgery have been developed. Japan has also seen an exponential rise in the number both of performing surgeons and types of operations performed using reduced port surgery techniques. However, we felt that there was a lack of training seminars to introduce devices and techniques of various reduced port surgery to the surgeons. The First Reduced Port Surgery Forum provided us with an ideal opportunity to host such a seminar.

The use of live porcine models is well documented in the literature, and has shown to have improved surgical performance.\[[@ref13]\] However, a huge effort is needed in order to hold a large-scale training seminar due to the need of animal lab and animal care facilities as well as anaesthesia. We thus decided to conduct our seminar using fresh porcine cadaver models.

Purpose {#sec2-1}
-------

The purpose of this study was to report on a large-scale surgical training seminar on reduced port surgery done using the porcine cadaver model, and to assess its feasibility and efficacy.

MATERIALS AND METHODS {#sec1-2}
=====================

This hands-on seminar was jointly organised by the Reduced Port Surgery Forum (Japan) and Department of Gastrointestinal Surgery II, Hokkaido University, during the 1st Reduced Port Surgery Forum in August 2012. The seminar was held in the Hokkaido University animal laboratory. The seminar was approved by the Ethical Committee of the Hokkaido University animal experiment centre. The participants were chosen from among applicants from different centres all over Japan. A questionnaire survey was performed immediately after the seminar and again 8 months after the seminar to assess the efficacy of the seminar.

Hands-on seminar {#sec2-2}
----------------

The primary goal of the seminar was to give the participants an opportunity to try various access ports, platforms and devices that are used for reduced port surgery, and to get them used to the techniques and the concept of reduced port surgery. There were 24 participants from 17 institutions all over Japan. They were divided into 12 groups with 2 participants in each group. Twelve stations were set up with 10 fresh porcine cadaver models and two dry boxes. The porcine cadavers used for the seminar were sacrificed 3 h before the seminar. Each station had its individual unique access port and device used for reduced port surgery. All the companies involved in the production and sales of the access ports and devices used in reduced port surgery in Japan participated in this seminar by providing their access ports and devices for the seminar. In total, nine access ports/platforms, 3 needlescopic devices and two reduced port devices were provided for this seminar \[[Table 1](#T1){ref-type="table"}\]. Each station had one or more instructors who were experts in the use of the device at that station. In total there were 17 instructors, 1 advisor, 2 guest instructors, and 10 members as support staff. Each group spent 30 min at each station, performing various tasks. The tasks included laparoscopic knot-tying in the dry box, laparoscopic *in vivo* suture, laparoscopic appendectomy, laparoscopic cholecystectomy, laparoscopic gastrostomy (lymphadenectomy, resection and reconstruction), and laparoscopic colectomy using reduced port devices and procedures. The participants learned fundamental technical skills with the various access platforms and devices of reduced port surgery under the guidance of the instructors.

###### 

Devices used in the seminar
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All the corporations involved in manufacturing and distribution of the instruments used for reduced port surgery in Japan were invited to participate in the seminar. The seminar did not advertise one product as being better than the other, but instead introduced the participants to all the products available in the market and gave them a chance to grow familiar through use with the concept of reduced port surgery and different devices used in this type of surgery. Participation fees collected from the participating corporations were used solely to cover the organisational expense of the seminar.

Questionnaire survey {#sec2-3}
--------------------

A questionnaire survey was done immediately after the seminar to assess the satisfaction among the participants and instructors. Another survey was done 8 months after the seminar to assess the effectiveness of the seminar.

The survey done immediately after the seminar consisted of two types of questions based on 5-point Likert-type scale. The first set consisted of questions whose answers would check the level of satisfaction on various aspects of the seminar, with 5 being the maximum possible score and 1 being the minimum. The second set of questions checked for the overall impression of the seminar, with the neutral score of 3 representing the best possible answer, and 1 and 5 being the two extremes. The participants were also provided with another set of questions which evaluated their perception of the usefulness of each segment of their training. This set of questions was also based on the 5-point Likert-type scale, with 5 being the maximum score and 1 being the minimum score.

The survey conducted among the participants 8 months after the training consisted of questions on the number of single port and reduced port surgeries performed by them and at their institute after their training. They were also asked questions regarding increase in single port surgery and reduced port surgery and about the devices they used.

RESULT {#sec1-3}
======

Twenty-four surgeons participated in the hands-on seminar. There were differences in the backgrounds of the participants \[[Table 2](#T2){ref-type="table"}\]. The median practising period for the surgeons was 12.5 years (4-29 years). The participants had performed a median of 227.5 (0-2650) laparoscopic surgeries and median of 22 (0-280) single port surgeries. Though the porcine abdominal wall gradually became rigid and needed higher pneumoperitonium pressure (20 mmHg) during the seminar, we were able to perform all the tasks as planned. The response rate of the questionnaire done immediately after the seminar was 100% (24/24) among participants and 94% (16/17) among instructors. The response rate fell to 54% (13/24) in the questionnaire survey done among participants 8 months after the seminar.

###### 

Background of the participants
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Satisfaction level {#sec2-4}
------------------

On the survey done immediately after the seminar, both the participants and instructors showed a high degree of satisfaction. The average scores of participants and instructors were above 3 in all of the questions asked \[Tables [3.1](#T3){ref-type="table"} and [3.2](#T4){ref-type="table"}\]. At the end of the seminar, the participants strongly felt that their single port surgery will increase with an average score of 3.7 (±1.02) \[[Table 3.1](#T3){ref-type="table"}\]. The instructors strongly felt that the hands-on seminar was effective with an average score of 4.62 (±0.78) \[[Table 3.2](#T4){ref-type="table"}\].

###### 

Satisfaction level (participants)
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###### 

Satisfaction level (Instructors)
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Overall impression {#sec2-5}
------------------

The majority of participants \[22/24 (92%)\] and of instructors \[12/16 (75%)\] felt that the number of participants per group was highly appropriate. Similarly, 23/24 (96%) participants and 12/16 (75%) instructors felt that the number of instructors was highly appropriate. Regarding the fees of the seminar (20000 JPY = approx. 200 USD), 7/16 (44%) instructors felt that it was highly appropriate, while 8/16 (50%) instructors felt that it was either very cheap or cheap. Of the participants, 20/24 (83%) felt that the fee was highly appropriate.

Seminar time {#sec2-6}
------------

With regard to the total time allocated for the seminar, while 10/24 (42%) participants and 6/16 (37.5%) instructors felt that it was appropriate, 9/24 (37.5%) participants and 3/16 (19%) instructors felt that it was either short or too short. Meanwhile, 7/16 (44%) instructors felt that it was either long or too long. Of the participants, 7/24 (29%) could not perform all the tasks due to the lack of time.

Specific tasks {#sec2-7}
--------------

In response to the questions about the specific tasks, the participants responded that the training in simpler tasks such as suturing and knot-tying was the most useful, with an average score of 4.08 (±0.76), compared to more complex tasks such as cholecystectomy (3.42 ± 1.5), gastrectomy (3.48 ± 0.93), colectomy (3.33 ± 0.94), appendectomy (3.29 ± 0.98), and *in vivo* suturing (3.12 ± 1.33) \[[Table 4](#T5){ref-type="table"}\]. The time allocation of only 30 min for each station for each group could be the main factor explaining this.

###### 

Task-specific response
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Impact after 8 months {#sec2-8}
---------------------

The response rate from the survey done 8 months after the seminar was 54% (13/24). In that period the participants had performed a median of 10 (0-81) single port surgeries, and their institutions had performed a median of 30 (0-109) single port surgeries. Only 3/13 (23.1%) of the responders replied that the number of single port surgeries they performed increased and 3/13 (23.1%) of the responders had changed the platform or devices they had previously been using. Similarly, 8/13 (61.5%) of the responders replied that the number of reduced port surgeries they performed had increased \[[Table 5](#T6){ref-type="table"}\].

###### 

Survey after 8 months: How did the surgeries you perform change after the seminar?
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DISCUSSION {#sec1-4}
==========

Studies have proved that surgeons who undergo training and achieve proficiency using biological or non-biological simulators perform better in the operating room compared to surgeons who have only received conventional training in the operating room.\[[@ref4][@ref5][@ref6]\] However, the type of surgical training using simulators is still in its infancy in Japan.\[[@ref13]\]

While training involving dry boxes is relatively easier to perform with no constraint on where the training can be performed, it is only suitable for the training of basic laparoscopic skills such as suturing and handling of the instruments. In this seminar, our purpose was focused more on the training of advanced surgical skills, for which we felt that training using only the dry boxes was inadequate. While animal models play an important role in the field of surgical training, especially for training in advanced surgical procedures,\[[@ref14]\] factors such as the lack of an animal lab facility, need for an animal care facility, and the anaesthesia setup make it difficult for this type of training to be performed in any medical facility. These factors may have been limiting the development of animal lab for surgical training.

Our institution has been conducting small-scale training seminars using live porcine models for our residents for the past few years. With that experience, when we collaborated with the Reduced Port Surgery Forum to organise the large-scale hands-on seminar, we were able to determine the requirements for the anaesthesia of 10 porcine models. While a human cadaver solves the problem of anaesthesia, it is not always easy to secure the large required number of human cadavers for a seminar as seminars using human cadavers are not very common in Japan. Hence, we felt that the porcine cadaver model was our best option. Though at the time of the seminar there was a lack of literature with regard to the use of a fresh porcine cadaver model for surgical training, we felt that it would meet our primary goal of giving the participants the opportunity to try various access ports, platforms, and devices. Bordeianou *et al*. (2014)\[[@ref15]\] recently reported the use of a fresh cadaver porcine model for training in the transanal endoscopic microsurgery (TEM) procedure. To our knowledge this is the first report of the use of a fresh cadaver porcine model for training in laparoscopic procedures. Using a fresh porcine cadaver model has its own limitations. Being an animal model, a difference in anatomy exists. In addition, as we do not use anaesthesia, there are no respiratory movements. It is also impossible to recreate bleeding as in real operations or in live animal models. However, compared to cadavers, fresh cadaver models do have some oozing from the blood vessels. Our training did not involve simulation of bleeding or haemostasis technique, but involved the adaptation and overcoming of the loss of angulation that comes with single port surgery, and the use and adaptation of different devices available to perform different steps in the surgeries performed with conventional laparoscopy. A fresh porcine cadaver model provides that platform without the need of anaesthesia or an animal care facility.

The abdominal wall of the model becomes rigid with time. Except for the higher pneumoperitonium pressure (20 mmHg) found needed to counteract the rigidness of the abdominal wall, the seminar was conducted as planned and the participants were able to perform all the tasks without any difficulty. As indicated by the survey done among the participants and instructors, the participants and instructors were highly satisfied with the seminar.

We feel that training seminars using fresh porcine cadaver models have huge potential as an important tool in surgical education. As there is no need for an animal care facility to take care of the animals before the seminar or an anaesthesia facility during the seminar, a seminar using fresh porcine cadaver models can be conducted at any institution. This can increase the number of surgeons who can participate in these sorts of seminars and also pave the way for simulator-based training to be included in surgical residencies or fellowship courses.

As discussed earlier, there are some minor differences from real surgeries or training seminars using live animals, but it should not hamper training in laparoscopic skills.

There were concerns about the total time allocated at each station. Although the allotted time may have been adequate for the participants to be able to satisfactorily acquire simple skills such as suturing in the dry box, it may have been the factor that resulted in lower scores for the complex tasks. The main aim of this seminar was to teach the participants the basic skills of reduced port surgery, thus giving them an opportunity to try different access ports, platforms and devices. By collecting all the access ports, platforms and devices sold in Japan at the time of the seminar and using them to teach the participants the basic skills of reduced port surgery, with which most of the participants were highly satisfied, we feel that we were able to fulfill the main aim of our seminar.

With regard to the impact of the seminar for the participants from different backgrounds, it was difficult to numerically prove if the number of reduced port surgeries actually increased. There were several participants who only started doing single port and reduced port surgeries after attending the seminar, and 8 out of 13 (61.5%) of the responders in the post-seminar survey indicated that the number of reduced port surgeries performed by them had increased. Even if the majority of the participants could not advance promptly to single port surgery, they had been introduced to the concept of reduced port surgery, and they started thinking about and practising reduction of the number and diameter of the ports they used. In that respect, we feel that our seminar has been successful in introducing the concept of reduced port surgery.

Our seminar was the first of our efforts using the fresh porcine cadaver model and was mainly engaged in introducing the participants to the concept and basic skills of reduced port surgery. The main drawback of our seminar was that we did not focus on the teaching of specific skills. Neither did we evaluate how much the participants had learnt from the seminar. As we have successfully shown that the fresh porcine cadaver model can be used in training surgeons in advanced laparoscopic surgery techniques, we feel that our next step should be to use these models to teach specific skills with more specific purposes, giving ample time for the participants to acquire the skills, and establish appropriate measures to evaluate the impact of training.

CONCLUSION {#sec1-5}
==========

The fresh porcine cadaver model was used successfully in training for reduced port surgery. It requires no special animal facility, and it demonstrated great potential for surgical training.
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